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is clearly to be seen that the fracture was produced without any previous
marked deformation of the specimen.

The only manner of determining with certainty and of expressing in num-
bers the brittleness of the core of a cemented piece is the shock test, carried out
under the well-known "normal" conditions; that is, by breaking a bar of well-
defined form with a single blow of a mass moving with a definite vis viva,
and measuring the residual vis viva of the striking mass after the breaking of
the specimen. The determinations just referred to can be carried out with
various apparatus, such as the Charpy pendulum, the Fremont hammer and
the Guillery fly-wheel apparatus.

In the case of the cemented steels it is absolutely necessary that the normal
bar which is to be subjected to the shock test should be taken entirely from the
core of the cemented specimen and should contain no part of the carburized zone.
This is for two essential reasons:

* First of all, in the well-known special form of the normal test piece now
generally adopted/ the part of it in which the fracture must begin as the
result of the shock of the striking mass of the test apparatus is precisely that
which, owing to its form (hole of 4 mm. in diameter and 30 mm. in depth), is
always cemented under conditions very different from those average ones
under which the objects have been cemented whose mechanical properties
are to be judged.

In the second place, the presence in the test pieces to be subjected to the                  |

shock test of a highly carburized and hardened external zone gives rise to the                  *

phenomena of "inoculation" of the surfaces of fracture already referred to "
and reduces, therefore, the apparent tenacity of the metal constituting the
core of the cemented piece to an extent always large but which, is most vari-
able, and which depends, more than on the nature of the metal used, on a
great number of small causes which it is most difficult, if not impossible, to
take into account in practice.

When cemented objects are manufactured whose mechanical properties it
is desired to make absolutely sure, the test of the brittleness of the metal
constituting the core of the cemented and hardened pieces must be repeated
every time that a steel of a new make is used or that it is desired to introduce
modifications of some importance in the heat treatment of the cemented
pieces.

A second point which we have seen is of importance for the qtiality of a
piece of cemented steel is the variation in the hardness of the steel constituting

1 As is well known, this is the test piece proposed by Charpy. It is a prism 160 mm.
long with square section of 30 mm. to the side, with a cylindrical hole 4 mm. in diameter,
of which one of the generatrices coincides with one of the two minor axes of symmetry of
the prism; the metal which remains on one side of the hole is cut with a saw in the shortest
way, and therefore normally to one face. On the side of the cut the bar is supported by
two knife edges placed at distance of 120 mm., while the blunt knife edge, connected to
the striking mass, strikes the opposite face, corresponding to the axis of the hole,